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Figures of the RN model 17 contrasts between the RN and GRN model can be found when examining the twenty most 104 productive genotypes. Above we showed that the twenty most productive genotypes in the RN 105 model display nearly identical mutual information values ( Supplementary Fig. S3b ), in the GRN this is 106 not the case. The twenty most productive genotypes differ strongly in their sensitivity to the 107 environmental cues (Supplementary Fig. S9b ). Moreover, most of these genotypes rely on more than 108 one environmental cue for their decision to sporulate, while the genotypes in the RN model were 109 5 predominantly influenced by the nutrient concentration in the environment. Thus, as indicated by 110 the associated reaction norms ( Fig. 6 and Supplementary Fig. S2 In the main text we examined the most frequent genotypes present at the end of evolution, thereby 118 ignoring genotypic variation that is present within the colony. In this section, we characterize 119 genotypic variation both within and between simulations, by focusing on the simulations that are 120 associated with the twenty most productive genotypes (as depicted by Fig. 6 , S2, S4 and S10). For 121 both the RN and GRN model, we selected all genotypes present in at least two copies in the colony 122 at the end of evolution. These genotypes were subsequently compared in a pairwise fashion. The 123 genotypic difference between each pair of genotypes, both within and between simulations, was 124 determined by the sum of absolute differences between the evolvable variables. The larger the 125 genotypic difference between two genotypes the more genetic mutations are required to change 126 from one genotype into the other. The genotypic differences were used to make a distance matrix, 127 from which a cladogram could be constructed. Supplementary Fig. S5 and S11 show the cladograms 128 
Results

230
For each model variant, we ran 100 replicate simulations for 500 generations. At the end of 231 evolution, we selected the 10 most productive genotypes. These 10 genotypes were grown as mono-232 clonal colonies at different signal degradation rates. Based on the results in the main text (Fig. 8), we 233 had the following expectations: (i) the variation between the genotypes in terms of spore production 234 is lowest at the signal degradation rate at which cells evolved and higher at alternative signal 235 degradation rates; (ii) the fraction of failed sporulation events is lowest at the signal degradation 236 rate at which cells evolved and higher at alternative signal degradation rates; (iii) at high signal 237 shown by the width of the line. The activation threshold can either be negative (green) or positive 305 (red). When the activation threshold is positive, a cell does not sporulate unless it receives a 306 stimulatory input. When the activation threshold is negative, a cell sporulates by default and 307 sporulation can only be prevented through inhibition. For genotypic variables see also 308
Supplementary Data S2. 309
